Application of a ternary HP-β-CD-complex approach to improve the dissolution performance of a poorly soluble weak acid under biorelevant conditions.
Over the last decades the poor solubility of new drugs has become an important issue, with one of the main challenges being to develop oral dosage forms with acceptable bioavailability for such compounds. The specific purpose of our study was to combine the advantages of cyclodextrins with those of solid dispersion approaches to improve the bioavailability of poorly soluble weak acids. Glyburide, an antidiabetic, was used as a model drug. First, binary drug inclusion complexes were prepared with 2-hydroxypropyl-β-cyclodextrin. Next, solid glyburide dispersions were prepared with polyvinylpyrrolidone (PVP) and a relatively new hydrophilic copolymer, Kollicoat IR. Finally, to check for potential synergistic effects of the two types of excipients, ternary inclusion complexes were formulated by keeping the 1:2 drug:CD ratio constant but varying the polymer concentration (5-20%). The formulations were analyzed by differential scanning calorimetry and subjected to solubility and dissolution experiments in compendial and biorelevant media. The results of the study clearly indicate that all formulations result in better in vitro performance of the drug. Best results were obtained with the ternary inclusion complexes containing 10% Kollicoat IR or 20% PVP K30. This formulation approach, particularly with the new polymer, appears to be promising in terms of enhancing the bioavailability of BCS class II drugs.